2,4-Disubstituted pteridine derivatives (1-3) react with acyl radicals very selectively in position 7 by a nucleophilic Substitution mechanism (4-10). Oxidation of the 2-inethyllhiü group proceeds with m-chloroperbenzoic acid in good ytelds to the corresponding 7-acyl-2-mcthylsulfonyl-4-aminopteridiiies (11-16). The methylsulfonyl group can easily been displaced by nucleophiles such as aliphatic amines (27, 29, 32-42, 45), cyclic amines (56-61), aroniatic amines (30, 31) and amino acids (43-54). Oxygen nucleophiles lead to 7-acyl-isoptcrin derivatives (62-66). The acyl side-chain is also prone to structural modifications leading to the corresponding secondary alcohols on NaBH4 reduction (74-77) or to imino derivatives on reactions with amines (67-73) which can analogously been reduced to 2,4-disubstituted 7-( 1-aminoalkyDpteridines (80-85). An interesting H-shift was observed during heating of 32, 78 and 79 with benzylamine leading not to the benzyiimines but the isomeric benzylideneamino derivatives 86-88. Various acetylations by acetic anhydride (AC2O) gave 89-93 and reduction of the pyrazine moiety to the 5,6,7,8-tetrahydro-pteridine derivatives 94-96 proceeded in the expected manncr. The characterization of ther newly synthesized pteridine derivatives was pereformed by 'H-NMR spectra, UVspcctra and elemental analyses. Measurements of the basic pK^ values of a selection of 2,4,7-trisubstitutcd pteridines were perlbmied to characterize the dication, monocation and the neutral species by their UV-spectra
Introduction
al group than hydrogen (5, 6) . Acyl radical formation is best achieved from aldehydes by the redox system It is a well-known fact that the n'-electron-deficient /«-rr-butylhydroperoxide/Fe** in acidic medium. Prelinitrogen-heterocycies of which the pteridine ringsysminary biologicat tests in rat and dog showed interestcm can be regarded as a prototype cannot be acylated ting diuretic activity of the 7-acyl-2,4-diaminopteriat ihc ring-C-atoms by the usual electrophilic substitudines with an elevated excretion of urine. sodium and tion reactions. If the character of the attacking reagent, Chloride, not inlluencing, however, potassium excrehowever, is changed into a nucleophile as indicated by tion (4) . Since this profile resembles the biological acyl radicals acylations proceed very well and have a activity of the diuretic triampterene (2,4,7-triamino-6 high synthetic Potential (1, 2) . We have aiready shown phenylpteridine) we extended our synthetic efforts (3, 4 ) that 6,7-unsubstituted lumazines and 2,4-towards further modifications of the functional groups diamino-as well as 4-amino-2-methylthio-pteridines at the pteridine nucleus. preferentially react at position C-7 due to a much better stabilization of the intermediary radical and radical cation by resonance with the electron-attracting funcSynthesis tions of the pyrimidine moiety of the molecule. An analogous nucleophilic attack at C-6 takes only place Starting substances for these investigations have if position 7 is aiready substituted by another functionbeen the easily available 4-amino-(4-8), 4-methyl- (9) and 4-dimethylamino-7-acyl-2-methylthiopteridines (10) which have been prepared by radical nucleophilic substitution of Ihe corresponding 2,4-disubstituled pteridines 1-3 by acyi radicals (3) . The synthesis of 2-substiluted 7-acyl-4-aminopteridine derivatives can be achieved by two principle approaches either by a nucleophilic acylation of the corresponding 2-substituted 4-aminopteridine or thc nuclcophilic displaccment of a good leaving group as present in 7-acyl-4-amino-2-melhylsulfonylpteridines. Since the second possibiüty is of broader applicability and 7-acyl-4-amino-2-methylthiopteridines (1) (2) (3) (4) (5) (6) (7) are casily available in high yields by radical acylation rcactions we focused cur attention first to the oxidative interconversion of the methylthio into the methylsulfonyl function. 7-Acetyl (1), 7-propionyl-(2), 7-butyroyl-(3), 7-benzoyl-(4) and 7-dihydrocinnamoyl-4-amino-2-iTiethylthiopteridine (5) as well as the 4-methylamino-(9) and 4-dimethylamino-2-methylthio-7-propionylpteridine (10) react very well with mchloroperbenzoic acid in CHCI3 to form the corresponding 2-niethylsulfonyl derivatives 11-16 in good yields. Nucleophilic displaccment of the very reactive methylsulfonyl group proceeds very well moslly ai room temperature with a broad variety of nucleophiles such as the methoxide or phenoxide ion leading to 64-66 and on hydrolysis by hydroxide ion resulted 7-acylisopterins (62, 63) . Almost every type of 2-amino subPteridines/Vol. 15/No. 4 stitution including primary and secondary amines, aminoalcohols and aminoacids (17-61) can easily be achieved whereby a one-pot procedure is also possibie to prepare the 7-acyl-4-amino-2-methylsulfonylpteri- RHN   27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53 R   62  H  C2H5  63  H  CHjCHjCsHs  64  CH3  CH2CH3  65  CH3  CH2CH2C,H5  66 CHjCHjCjH ,, responding melhylimino derivate 70. In an analogous manner reacled 12 wiih neopentylamine to 4-amino-2-ne()pentyiamino-7-(3-phcnyl-1-neopentyliminoproyl)-pteridine (73). The carbonyl function of the side-chain is pronc to easily achievabte modifications such as the conversion into the corresponding imines as demonslrated by the syntheses of 67-73 or NaBH4-reduction to the 7-(l-hydroxyalkyr) derivatives 74-77. Analogously, the 7-( 1-methyliminoalkyl)pteridines 69, 71 and 72 were reduced to the corresponding 7-(linelhylaminoalkyl) derivatives 83-85. An intcrcsting reaction was observed on heating of the 7-(3-phenylpropionyl)pteridines 8, 78 and 79 with benzylamine to 120 -130°C for 2-3 h leading directly to the 7-(l-ami- (7, 8) derived from an intramolecular rcdox reaction based upon a prototropy. Short heating of 33, 78 and 79 with ben/.ylamine led to the 7-(1-benzyiidencamino)pteridines 86-88 which can bc regarded as the essential intermediates towards the 7-(i-aminoalkyl) derivatives. (Scheme 2) In Order to improve the solubility of various aminopteridine.s we acetylated the 2,4-diamino-7-(3-phenylpropionyl)-(79) and the 4-amino-4-piperazin-1-yl)-7-(3-phenyipropionyl)ptcridine (59) to their diacetyl derivatives 89 and 90 and in an anatogous manner 75, 81 and 83 led to the corresponding triacetates 91-93. Finaiiy, treatment oF 8 with an excess of NaBH4 resuited in the reduction of the keto function as well as the pyra,6ine ring to give 4-amino-7-( 1 -hydroxy-3-pheny!propyl) -2-methylthio-5,6,7,8-letrahydropteridine (94) and catalytic reduction of 81 and 83 resuited also in the corresponding tetrahydro derivatives 95 and 96.
Physical properties
an ester function bringing the 4-amino-2-(methoxycarbonyl-methylamino)-7-(3-phenylpropionyl)pteridine (44) on the same level like 36. The electronic influenae of both side-chains on the pteridine niicleus must be very similar since also a comparison of their UV-spectra in the dication and nionocation form, respectively, reveals a elose resemblance what the whole shape in general is concerned. Conversion of the carbonyl group in 7-position (80) into an imino function (73) or even an amino substituent (81) does not alter the basicity much, however, the long wavelength absorption band shows a tnore pronounced difference. In 81 the basic pK,, of 4.54 describes the equilibrium between the dication and monocation since the amino group in the side-chain is still protonated under aeidie pH conditions see (Fig. I) . The newiy synthesized pteridine derivatives have been characterized by elemental analyses, 'H-NMR spectra performed in DMSO-df, or CDClj and UVabsorption spectra done in MeOH. These data are reported in the experimental part. In addition, the basicity and acidity of various lypica! derivatives have been evaluated by determining the basic and acidic pK^ values in aqueous Solution applying the specirophotometric method (9) in order to get more detaiied Information about the inlluence of the substituent in 7-position on the corresponding 2,4-disubstituted pteridine nucleus. Introduction of an electron-attracting acyl group in 2,4-diaminopteridine (10) is associated, as expected, with a decrease of the basicity from pK" 5.32 to 4.59 in 79. It is intcresting to note that Substitution of the 2-amino group has a substantial influence on the basicity depending on the nature of modification. In 4-amino-2-(3-dimethy lamino-propy lamino)-7-(3-phenylpropionyOpteridine (36) the basic pK,, drops to 3.76 due to ihe fact that the terminal dimethylamino group is protonated under acidic pH revealing a strong inductive effect based upon s-resonance. If the sidechain is shortened to the dimclhylaminoethylamino functionality (34) a further decrease to 3.19 is observed. To some extent surprising is the relatively weak basic character of 4-amino-2-(l-pipe^azin-l-yl)-7-(3-phenylpropionyl)pteridine (59) found at 2.46. A base-weakening effect is, expectedly, also achieved by The ammonium structure causes a similar influence by an inductive effect as do the carbonyl or imino group, respectively, by p-resonance interaction. This explanation is confirmed by the fact that the presence of a hydroxy group in the side-chain (76) lifts up basicity by half of a pK,j unil. On the other hand, acetylation of the amino groups of 80 reduces basicity in 89 substantially as expected from and interconversion of a formal amidine structure into an amide functionality.
The exchange of the 2-aiTiino group against a methylthio (4, 69, 74) or phenoxy (66) function makes protonation most iikeiy at the ring nitrogen N-3 more difficult as seen from a drastic drop of the pKa. In this series the nature of the 7-side-chain has very little effect on the basicity of the molecules bearing an adjacent carbonyl, methylimino or hydroxy group at the nucleus.
Finally, a comparison of isopterin (4-amino-2-pteridone) (11) with its 7-(3-phenyl-propionyr) derivative (63) reveals similar aspects taken into account the electron-attracting power of the acyl substituent. 4-Amino-7-ben/'.oyl-2-methylthiopteridine (7). To a Solution of 4-amino-2-methylthiopteridine (1) (3) (0.386 g, 2 mmol) and benzaldehyde (0.32 ml, 3 mmol) in AcOH (25 ml) was added simultaneously with stirring through two pipettes tert.butylhydroxyperoxide (0.38 ml, 3 mmol) 7-Acetyl-4-amino-2-methylsulfonylpteridine (11).
Experimental Part
To a suspension of 7-acetyl-4-amino-2-methylthiopteridine (4) (3) (2.35 g, O.Ol mol) in dry CHCI3 (300 ml) was added under stirring slowly in portions mchloroper-benzoic acid (3.45 g, 0. 02 mo!) at room temp. InteiTnediary a clear Solution was obtained from which an orange colored precipitate separated out. After 6 h the solid was collected, washed with CHCI3 and dried to give 2.40 g (90%) which was chromatographically pure and was used without further purification for the nucleophilic displacement reactions.
4-Amino-2-methylsulf'onyl-7-propionylpteridine (12). Analogous to the preceding procedure with 4-amino-2-mcthylthio-7-propionylpteridine (5) (3) (2.49 g, O.Ol mol) and m-chloroperbenzoic acid (3.45 g, 0. 02 mol) in dry CHCI, (300 ml) at room temp. to give 2.20 g (78%) of an orange powder which was chromatographically pure and was used without further purification. .
4-Amino
To a suspension of 4-amino-2-methylthio-7-(3-phenylpropionyOpleridine (8) (3) 4-Amino-2-(2-methoxyethy!amino) -7-propionylpteridine (19) .
Analogous to the preceding procedure with 12 (2.8 1 g, 10 mmol) and 2-methoxyethyl-amine (3.0 g, 40 mmol) gave 2.36 g (86%). Recrystallization from nPrOH gave yellow crystals of m.p. 233-235°C. UV 
A mixture of 4-amino-2-methylsulfonyl-7-propionylpteridine 12 (2.81 g, 10 mmol) and l-amino-2,3-dihydroxypropane (2.73 g, 30 mmol) in abs. EtOH (300 ml) was stirred at room temp. for 12 h. The clear Solution was evaporated, H2O added and then neutralized hy AcOH. The yellow precipitate was collected and then recrystallized from n-PrOH to give 1.57 mg ( 
A suspension of 6 (4.0 g, 15 mmol) in dry CHC13 (150 ml) was treated with m-chloroperbenzoic acid (6.0 g, 44 mmol) by stirring at room temp. for 2 h. The solveni was removed, MeOH (75 ml) and 1-aminopropane-2,3-diol (5.16 g, 30 mmol) added and then stirred at rooin temp.-for 24 h. It was evaporated.the residue recrystallized from n-BuOH to give 2.09 g (68%) of yellow crystals of m.p. 2,4-Bis-methyIamino-7-propionylpteridine (23).
To a Solution of 4-methylamino-2-methylthio-7-propionylpteridine (9) (2.63 g, 10 mmol) in dry CHCI, (100 ml) was added m-chloroperbenzoic acid ( Analogous to the proceding procedure with 9 (2.63 g, 10 mmol) in dry CHC13 (100 ml) and m-chloroperbenzoic acid (3.44 g, 20 mmol). It was evaporated and then ihe residue ireated with 2,3-dihydroxypropylamine (2.73 g, 30 mmol) in abs. EtOH (40 ml) for 12 h. The solvent was removed, HjO (100 ml) added, neutralized by dilute AcOH and then the yellow solid collected and recrystallized from n-EtOH to give 1 To a Solution of 4-dimethylamino-2-methyIthio-7-propionylpteridine (10) (2.77 g, 10 mmol) in dry PteridinesA'ol. 15/No. 4 CHCl^i (100 ml) was added m-ch!oroperbenzoic acid (3.44 g, 20 mmol) 
Analogous to the preceding procedure with 10 (2.77 g, 10 mmol) and m-chloroperbenzoic acid (3.44 g, 20 mmol) . After 20 min stirring was evaporated, the residue treated with n-butylamine (1.46 g, 20 mmol) in abs. EtOH (50 ml) for 30 min. Removal of the solvent gavc ared syrup which was heated wiih HjO (50 ml 
To a suspension of 4-amino-2-methylthio-7-propionylpteridine (8) 
A mixture of 14 (0.2 g, 0.56 mmol) and isopropylamine (2 ml) were stirred in CHCI3 (30 ml) at room temp. for 16 h. It was evaporated, the residue dissolved in CHCl, (200 ml), extracted with HjO (3 x 50 ml), the organic phase dried over Na2S04 and then evaporated again. The residue was purified by CC (Si02, AcOEt/-toluene 1:1) and then recrystallizcd from n-hexane/- 
A mixture of 14 (0.2 g, 0.56 mmol) and neopentylamine (2 ml) in CHCI3 (20 ml) was stirred at room temp. for 10 min. It was evaporated, coevaporated with ElOH and then the residue treated with H2O and neutralized with dilute AcOH. The solid was collected, dissolved in CHjCU, dried over Na2S04 and then evaporated to give 0. 
A mixture of 14 (0.2 g, 0.56 mmol) and freshly distilled aniline (2 ml) in CHCl, (30 ml) was hcatcd to 50°C for 2 days. It was evaporated and the bresiduc recrystallizcd from Me0H/H20 1:2 to give 0. 
A mixiure of 14 (0.55, 1.4 mmol) and freshly distilled benzylamine (10 ml) was stirred at room temp. for 1 h. Ether (100 ml) was added to form a precipitate which was collected, washed with ether .several times and dried in a vacuum desiccator. 
A mixture of 14 (0.2 g, 0.56 mmol) and diethylaminoethylamine (0.16 ml, 1.12 mmol) were stirred in CHCI3 (100 ml) at 50°C for 3 h. It was washed with H2O (3 X 100 ml), the organic phase separated, dried over Na2S04 and then evaporated. The residue was purified by CC (Si02, CHCl^/MeOH 4:1), the main fraction collected, evaporated and the residue recrystallized from CHCI3 (30 ml)/n-hexane (8 ml) 10 give A mixture of 14 (0.5 g, 1.4 mmol) and ß-phenylethylamine (0.37 ml, 2.8 mmol) in CHCI3 (150 ml) was heated under reflux for 9 h. It was evaporated, the residue purified by CC (SiO,, AcOEt/toluene 2:1), the product fraction evaporated and the resulting solid A mixture of 14 (0.325 g, 1 mmol) and dimethylaminopropylamine (0.14 ml, 1.2 mmol) in CHCI3 (50 ml) was heated with stirring to 60°C for 30 min. It was diluted with CHCI, (50 ml), then extracted with H20 (3 X 30 ml), the organic phase separated, dried over Na2S04 and evaporated. The residue was recrystallized from acetone/n-hexane 2:1 to give 0.25 g (66%) yellow powder of m. 
A mixture of 14 (0.2 g, 0.56 mmol) and 3-ethoxyethoxycthoxypropylamine (0.26 ml, 1.12 mmol) was stirred at 50°C for 1 h. It was diluted with CHC13 (150 ml) and then extracted with H2O (3 x 50 ml). The organic layer was separated, dried over Na2S04 and evaporated. The resulting syrup was purified by CC (Si02. CHCI3) to give on evaporation and coevaporation with ether 0. 
A mixture of 14 (0.5 g, 1.4 mmol) and 5-diethylamino-pent-2-ylamine (0.2 ml, 1.1 mmol) in CHCI, (40 ml) was heated in N^-atmosphere under reflux for 20 h. It was evaporated, the residue treated with H20 (30 ml) and then adjusted to pH 12 by dilute NaOH. To a suspension of 4-amino-2-methylthio-7-propionylpteridine (8) (1.65 g, 5 mmol) in dry CHCl, (100 ml) was added m-chloroperbenzoic acid (2.58 g. 15 mmol) and then stirred at room temp. for 2 h. It was evaporated and then the residue treated with 2,3-dihy" droxypropylamine (2.27 g, 25 mmol) in abs. EtOH (100 ml) with stirring for 10 h. The clear red-colorcd Solution was evaporated, then H20 (50 ml 
A suspension of 14 (0.3 g, 0.84 mmol) in EtOH (80 ml) was heated to reflux under Nj-atmosphere. Then 2-(3,4-dihydroxyphenyl)ethyIamine hydrochloride (dopamine HCl) (0.318 g, 1.68 mmol) and triethylamine (0.6 ml, 3.36 mmol) was added and heating continued for 75 min. The yellow Solution was evaporated, the residue treated with H2O (50 ml) and the precipitate collected. Recrystallization from Et0H/H20 9:1 gave 0.162 g (45%) of yellow crystals of m.p. 160°C. UV (pH 1): 254 (sh 3.98), 284 (sh 3.68), 353 (3.90) . 'H-NMR (DMSO-dg): 8.67 (s, IH, H-C (6) 
4-Amino-2-(2-hydroxy-1 -methyl-2-phenylethy 1-amino)-7-(3-phenylpropionyl)-pteridine (42).
A mixture of 14 (0.2g, 0.56 mmol), D,L-3-amino-lphenylpropanol hydrochloride (0.21 g, 1.12 mmol) and triethylamine (0.4 ml, 2.24 mmol) in t-BuOH (60 ml) was heated at 100°C for 7 h. The hot Solution was treated with charcoal, filtered and evaporated after cooling. The residue was recrystallized from EtOH/acetone 1:1 to give 0. 
A mixlure of 14 (0.2 g, 0.56 mmol), ß-alanine (0.1 g. 1.12 mmol) and triethylamine (0.4 ml, 2.24 mmol) in 2.methoxyethanol (60 ml) was heated to 100°C for 2 h. It was evaporated to a syrup, then diluted with H2O (60 ml) and the precipitate dissolved by addition of ammonia. The Solution was heated, treated with charcoal, filtered and then warm 1 N AcOH added with •stirring to form a yellow precipitate. After cooling the solid was collectcd, washcd with H2O and dried in a vacuum dcsiccator to give 0. 1 5 Found C 56.6! H 4.93 N 21.63 4-Amino-2-(2-elhoxycarbonylethylamino) .
A mixture of 14 (0.2 g, 0.56 mmol), finely powdercd ß-D,L-alanine ethyl ester (0.178 g, 1.12 mmol) and triethylamine (0.4 ml), 2.24 mmol) in t-BuOH (60 ml) was heated to 100°C for 3 h. The yellow Solution was evaporated and the residue recrystalhzed from Et0H/H20 (50 ml. A mixture of 14 (0.4 g, 1.12 mmol), ethyl 3-aminobutyrate (0.33 ml, 2.24 mmol) and triethylamine (0.8 ml, 4.48 mmol) in CHCl, (100 ml) was heated under relTux for 2 days. The hot Solution was treated with charcoal, filtered and evaporated. The residue was purified by CC (SiO,, CHCl,/MeOH 19:1) to give a mixed fraction which was again evaporated and rechromatographed with AcOEt/toluene 1:1 to give a yellow solid. This substance was recrystallized from Me0H/H20 to give 0.11 g (24%) 
4-Amino-2-(3-carboxypropylamino) -7-(3-phenylpropionyOpteridine (52).
A mixture of 14 (0.2 g, 0.56 mmol), 4-aminobulyric acid (0.116 g, 1.12 mmol) and triethylamine (0.4 ml, 2.24 mmol) in 2-methoxyethanol (60 ml) was heated to 100°C for 5 h. Ii was evaporated to a syrup, treated with H2O (60 ml) and then the solid dissolved by addition of dilute ammonia. The Solution was heated, treated with charcoal, filtered and then with 1 N AcOH pH 5 adjusted. The precipitate was collected after cooling. washed with little H2O and dried to give 0.14 g (64%) of a yellow powder of m.p. 
4-Amino-2-(5-carboxypentylamino) -7-(3-phcnylpropionyOpteridine (53).
Analogous to the preceding procedure with 14 (0.2 g, 0.56 mmol), 6-aminocaproic acid (0.148 g, 1.12 mmol) and triethylamine (0.4 ml, 2.24 
A mixture of 14 (0.2 g, 0.56 mmol) and a 40% aqueous Solution of dimethylamine (0.1 ml) was heated in EtOH (30 ml) and heated under reflux for 30 min. It was evaporated, the residue dissolved in CHCI3 (200 ml) and thcn extracted with H2O (2 x 50 ml). The organic layer was separated, dricd over Na2S04, evaporated and the residue recrystallized from EtOH/HjO 2;1 to give 0.14 g (77%) of yellow crystals of m.p. 4-Amino-2-thiomorpholin-4-yl-7-(3-phenylpropionyr)pteridine (58).
A mixture of 14 (0.2 g, 0.56 mmol) and thiomorpholine (0.11 ml, 1.12 mmol) in CHC13 (40 ml) was heated under reflux for 6 h. After 3 h triethylamine (0.4 ml, 2.24 mmol) was added. It was evaporated and the residue purified by CC (SiOz, CHCI3), the product fraction evaporated and coevaporated with AcOEt and ether to give 0.126 g (59% of a yellow powder of m.p. To a suspension of 14 (1.72 g. 5 mmol) in CHCI1 (250 ml) was added piperazine-hexahydrate (1.94 g 10 mmol) and then refluxed for 1.5 h. It was evaporated, H2O and 1 N HCl (10 ml) added and followed by ultrasound treatment to give a yellow powder. The pH was then adjusted to 5, the solid collected (1.55 g) and then recrystallized from EtOH (720 ml) to give 1. A mixture of 14 (0.2 g, 0.56 mmol) and Nmethylpiperazine (0.124 ml, 1.12 mmol) in CHC13 (40 ml) was heated under reflux for 6.5 h. The yellow Solution was evaporated and the residue purified by CC (SiOj, CHCl,/MeOH I0;1). The product fraction was again evaporaled and the resulting solid foam recrystallized from HjO/MeOH 2:1 to give 0.11 g (52%) of a yellow powde"r of in.p. 178°C. UV (MeOH): 250 (sh 4.19), 287 (4.32), 414 (3.81) . 'H-NMR (DMSO-df,): 8.68 (s, IH. H-C (6) 
A suspension of 14 (0.357 g, 1 mmol) in CHC13 (50 ml) was heated under retlux, then N-(4-furan-2-carbonyOpiperazine (0. A suspension of 14 (0.18 g, 0.5 mmol) in AcOH (10 ml) was heated tili a clear Solution was obtained (5 min 
4-Amino-2-methoxy-7-(3-phenylpropionyl)pleridine (65).
A suspension of 14 (0.36 g, 1 mmol) was treated with a Solution of Na (0.26 g) in MeOH (50 ml) by stirring at room temp. for 4 h. It was evaporated, H20 added and then neutraiized by AcOH to give a yellow precipitate. The solid was collected and recrystailized from MeOH to give 0.198 g (64%) of yellowish crystals of m.p. 217-220°C. UV (MeOH): 259 (4.13), 367 (3.85) . 'H-NMR (OMSO-dg): 8.97 (s, IH, H-C(6)); 8.45 (d, 2H, NH2); 5H, arom. H); 3.93 (s, 3H, MeO); 3.56 (t, 2H, 3.00 (t, 2H, ) C,6H"NS02 (309.3) Calc. C 62. .
A mixture of tert-BuOK (67 mg, 0.6 mmol) and phenol (57 mg, 0.6 mmol) in abs. CHCI3 (50 ml) was treated by ultrasound to give a homogenous suspension. Then fmely grinded 14 (0.2 g, 0.56 mmol) was added to form a clear red Solution. It was stirred at room temp. for 2 h, filtered and the filtrate evaporated. The residue was recrystailized from Et0H/H20 3:1 to give 0.1 g (48%) of a yellowish powder of m.p. 225°C. UV (MeOH): 258 (4.20), 367 (3.90) . 'H-NMR (DMSO-dö): 9.00 (s, IH, H-C(6)); 8.45 (d, 2H, NH, ); 7.25 (m, lOH, arom. H); 3.56 (t, 2H, ; 3.00 (t, 2H, //2C-C5H,).
C2, H, 7N502 (371.4) Calc. C 67.91 H 4.61 N 18.86 Found C 67.76 H 4.66 N 18.62 Pteridincs/Vol. 15/No. 4 .
A Solution of 8 ((0.325 g, 1 mmol) in 40% methanolic methylaminc (2 ml) and MeOH (10 ml) was heated to 50°C for 6 h. After cooling HjO (8 ml 
To a suspcnsion of 69 (0.339 g, 1 mmol) in AcOH (15 ml) was added dropwise a Solution of NaBH4 (0.235 g, 4 mmol) in AcOH (8 ml) at room temp. and then stirred for 1 h giving a clear Solution. Under cooling was neutralized with conc. ammonia forming a precipitate which was collected after standing overnight in an icebox. The solid was collected and recrystallizcd from Et0H/H20 1:2 to give 0. To a suspension of 2,4-diamino-7-(3-phenylproionyOpteridine (79) (0.6 g, 2 mmol) in MeOH (25 ml) was added NaBH4 (0.151 g, 4 mmol) with stirring at room temp. for 2 h. The resulting Solution was treated with little charcoal, filtered and the filtrate evaporated. The residue was homogenized in H20 (30 ml) by ultrasound, the solid collected and recrystallizcd from MeOH/HjO 3:2 to give 0.42 g (71 %) of a yellow powder of m.p. 216-217°C. UV (MeOH): 226 (sh 4.08), 254 (4.28), 365 (3.88) . 'H-NMR (DMSO-d^): 8.43 (s, IH, H-C(6)); 7.63 (bs, 2H, H2N-(4)); 7.22 (m, 5H, arom. H); 6.55 (bs, 3H, H2N-C(2), HO); 4.56 (m, IH, H-C-); 2.70 (t, 2H, //^C-CÖH,); 2.04 (m, 2H, CH-C//2-CH2).
(:i5H16N60 (296.3) Calc. C 60. 80 H 5.44 N 28.36 Found €61.12 H 5.58 N 27.96 4-Amino-7-( 1 -hydroxy-3-phenylpropyl)-2-methylaminopteridine (76).
To a Solution of 72 (0.322 g, I mmol) in AcOH (10 ml) was added dimethylamino-borane (0.177 g, 3 mmol ) and stirred at room temp. for 1 h. Under cooling was neutralized with conc. ammonia and the resulting precipitate collected. Recrystallization from nhexane/MeOH 100:1 (100 ml) gave 0.16 g (50%) of a yellowish powder of m.p. 165°C. UV (MeOH): 228 (sh 4.08), 263 (4.31), 373 (3.91) . 'H-NMR (DMSOdft): 8.43 (s, IH, H-C(6)); 7.60 (bs, 2H, H2N- (4) A mixture of 14 (0.357 g, 1 mmol) and freshly distilled 2-phenylethylamine (0.28 ml, 2 mmol) in CHCI3 (60 ml) was heated under reflux for 6.5 h. After cooling was evaporated, the residue in hot EtOH (20 ml) dissolved and then H2O added gradually tili a precipitate Started to separate, After cooling the solid was collected and dried to give 0.4 g (99%) of crude 33. This substance was reduced in MeOH/HjO 1:1 (12m!) by addition of NaBH4 (0.1 13 g, 3 mmol) and stirring for 2 h. It was evaporated, the residue treated in H20 by ultrasound to give a homogenous suspension. The solid was collected and recrystallizcd from H20/Me0H 2:1 (30 ml) to give 0.26 g (64%) of yellow crystals of m.p. 9TC. UV (MeOH): 230 (sh 4.16), 265 (4.36), 375 (3.92) . 'H-NMR (DMSO-df,): 8.47 (s, IH. H-C(6)); 7.70 (bs. 2H, H2N- (4) C2.1H24N60 X"0.5 H2O (409.5)) Calc. C 67. 46 H 6.15 N 20.51 Found C 67.17 H 6.27 N 20 .00 2,4-Diamino-7-(l-amino-n-butyl)ptcridine (80). A mixture of 2,4-diamino-7-butyroylpteridine (78) (4) (7.0 g, 30.1 mmol) and benzylamine (70 ml) were heated to 120°C for 2.5 h. After 30 min a solid started to precipitate from the brownish Solution. After cooling ether was added and the precipitate collected and dried to give 5. C,,H, 8N, S (326.4 Calc. C 58.87 H 5.56 N 25.75 Found C 58.28 H 5.44 N 25.53 2,4-Diamino-7-( 1 -methylamino-3-phenylpropyl)-pteridine (83).
A suspension of 2,4-diamino-7-(3-phenylpropionyDpteridine (79) (1.18 g, 4 mmol) in MeOH (100 ml) was treated with 40% methanolic methylamine Solution (12 m!) and healed 2 h under reflux. The bot Solution was treated with charcoal, filtered and after cooling to room temp. NaBH4 (0.302 g, 8 mmol) added and stirred for 2 h. A small amount of insoluble material was filtered off, the filtrate evaporated and the residue treated in H20 (50 ml) by ultrasound. The solid was collected and recrystallized from EtOH/HjO 2:3 (50 ml) to givc 0.665 g (57%) of a yellow powder of m.p, 142°C. UV (MeOH): 226 (sh 4.14), 258 (4.33), 369 (3.94) . 'H-NMR (DMSO-df,): 8.36 (s. IH, H-C(6)); 7.74 (bs, 2H, H7N-(4)); 7.19 (m, 5H, arom. H); 6.70 (bs, 2H, H2N-C(2)); 4.11 (t, IH, H-C-); 2.50 (m, 3H, H-N, WjC-QH,); 2.34 (bs, 3H, W^C-NH); 2.22 (m. 2H, CH-C//2-CH,).
C,5H,9N, (309,2) Calc. C 62.12 H 6.19 N 31.69 Found C 62.13 H 6.28 N 31.55 4-Amino-2-methylamino-7-( l-methylamino-3-phenylpropyl)pteridine (84).
Through a suspension of 14 (0.357 g, I mmol) in boiling MeOH (30 ml) was bubbled a slow stream of methylamine for 1,5 h. It was cooled to room temp. and the suspension of 72 treated with NaBH4 (0.113 g, 3 mmol) under stirring whereby a clear Solution resultcd. Little charcoal was added, filtered and evaporated. The residue was suspended in H^O (50 ml) by ultrasound, the solid collected and dried to give 0.24 g (74%) of a yellow powder of m.p. 143-144°C. UV (MeOH): 230 (sh 4.11), 265 (4.32), 376 (3.93) . 'H-NMR (DMSO-dg): 8.32 (s, IH, H-C(6)); 7.58 (bs, 2H, H2N- (4) C 63.14 H 6.54 N 30.33 Found C 63.16 H 6.58 N 30.12 4-Amino-7-( 1 -methylamino-3-phenylpropyl)-2-methylthiopteridine (85).
Aslow stream of methylamine was bubbled through a boiling suspension of 8 (0.488 g, 1.5 mmol) in MeOH (35 ml) for I h formmg a clear red Solution. After cooling to room temp. and storage overnight the precipitate was collected and again suspended in aqueous MeOH for treatment with NaBH4 (0.113 g, 3 mmol) under stirring for 2 h leading to a clear Solution. It was evaporated, H^O (35 ml) added and homogenized by ultrasound to give a solid which was collccted, dried in a vacuum desiccator over P4O10 to yield 0.44 g (86%) of a yellowish powder of m.p. 98°C. UV (MeOH): 249 (4.11), 273 (4.27), 357 (3.92) . 'H-NMR (DMSO-dfi): 8.74 (s, IH, H-C (6) C, 7H2ON6S X 0.25 H2O (345.0) Calc. C 59.19 H 5'.99 N 24.36 Found C 59.25 H 5.95 N 23.90 2, . cooled in the icebox overnight. The precipitate was collected, washed with ether and dried in a vacuum desiccalor over P4O11) lo give 1.7 g (88%) of crude product. The trihydrochloride sah was purified by dissolving in 2N MeOH/HCI (60 ml), charcoal treatment and concentration to 45 ml. On Standing overnight in the icebox the coloriess powder was collected and dried to give 1.4 g (73%) of m.p. 165°C. UV (pH 9): 252 (3.74), 288 (4.04). 'H-NMR (DMSO-dö): 8.44 (bs. 2H. NH,) 7H, NHj,  H,m5), HjmCHj), H-N*(l)); 7.22 (m. 5H, arom. H); 4.'l0 (bs, IH, H-N(8)); 3.56 (d, !H, H-C(6)); 3.41 (d, IH, H-C (7)); 3.09 (dd, IH, H-C(6)); 2.64-2.46 (m, 3H, C//,C6H5, -CH-); 1.54 (bs, 3H, N-CH,); 1.38-1.17 (C/y.CH,Ph).
CiöHz^Nv X 3 HCl (422.8) Calc. C 45.46 H 6.20 N 23.19 Found C 46.59 H 6.56 N 22.58 
